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1. Title of Invention: 

ROTATOR FOR MOLTEN METAL 

2. Claim: 

A rotator for molten metal that is comprised of a rotating 
blade that removes molten metal impurities (e.g., aluminum, etc.) 
and a rotation pump which pumps up the molten metal and forms its 
entire body with non-oxide system ceramics, (e.g., silicon 
carbide, silicon nitride, syaron [phonetic transliteration] etc.); 
simultaneously, its maximum thickness is set to less than 30 mm. 

3. Detailed Discription of Invention: 
[Field for Industrial Application] 

This invention concerns a rotator, i.e., a rotating blade 
which removes molten metal impurities (e.g., aluminum, etc.) and a 
rotation pump which pumps up the molten metal. 
[Prior Art Technology] 

A rotating blade (1) as shown in (a) and (b) in Figure 4 has 
been used for refining by bubbling a gas (e.g., nitogen, argon, 
chlorine, etc.) which is blown into a molten product in order to 
float and separate impurities and hydrogen in molten aluminum. 
This rotating blade (1) is formed of sintered carbon, and a hollow 
shaft (2) is inserted. While the blade (1) is rotated by this 
shaft (2), a gas (e.g. nitrogen, argon, chlorine, etc.) which is 
supplied from the hollow section of the shaft (2) is bubbled, 
refined and dispersed in the molten product. Then, hydrogen is 
removed . 
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As also shown in (a) and (b) in Figure 5, a rotation pump (3) 
is formed of sintered carbon and a shaft (4) is inserted. The 
pump (3) is rotated by this shaft (4). A molten flow is generated 
by a hole (3a) formed by this rotation pump (3) and is pushed 
upward. 

The rotator thickness is commonly more than 50 mm in order to 
increase the pushing up of the molten product and the refining of 
gas. A thicker rotator also extends the life of a rotator because 
the rotator material is sintered carbon; it exhausts especially 
well during rotation in the molten product. 
[Problems of the Prior Art Technology] 

The rotating blade (1) and rotation pump (3) are formed of a 
sintered carbon. Therefore r there is severe exhaustion in a 
molten product; as a result, even though it is made thicker, it 
easily becomes thin. As a result, its durability is short. For 
example, the rotating blade (1) becomes thin and unusable in about 
50 hours. The rotation pump (3) also becomes unusable in about 
three months. 

Moreover, when using a silicon carbide, silicon nitride, 
syaron [phonetic transliteration], etc. as the material of these 
rotators without changing their thickness, a great temperature 
difference is generated over the surface section and the interior 
of the rotator when it is soaked in a molten product. Therefore, 
it cracks due to heat stress. 
[Means for Resolving Problems] 
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This invention takes these above mentioned problems in to 
consideration. This invention forms a rotator for molten metal 
with non-oxide ceramics, (e.g., silicon carbide, silicon nitride, 
syaron [phonetic transliteration] etc.); simultaneously, its 
maximum thickness is set to less than 30 mm by conducting a 
partial lightening process, etc. 
[Example] 

An example of this invention is explained below. 

As shown in (a) and (b) in Figure 1, the rotating blade (1) 
is formed of non-oxide ceramics (e.g., silicon carbide, silicon 
nitride, Syaron [phonetic transliteration], etc.); a lightened 
section (la) is formed. A substrate supply pipe (2) is inserted 
in this rotating blade so as to permit to rotation. 

As shown in (a) and (b) of Figure 2, the rotation pump (3) is 
also formed of non-oxide ceramics (e.g., silicon carbide, silicon 
-nitride, syaron [phonetic transliteration], etc.) and a lightened 
section (3b) is formed. 

A shaft (4) is inserted in this rotation pump (3) to permit 
rotation. Therefore, the rotating blade (1) and rotation pump (3) 
are made thin by forming the lightened sections (la) and (3b) in 
the rotating blade (1) and rotation pump (3), respectively. 
Consequently, cracks caused by heat shock can be prevented. 

A test to obtain optimum thickness is conducted by forming a 
disc (5) having variable thickness (T) and a 100mm external 
diameter by using the various materials as shown in Table 1. The 
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existence of any crack generation is then confirmed by several 
repetitions of a cycle of soaking in and removal from molten 
aluminium. The test results are shown in Table 1. 
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Table 1: 

1) : thickness T 

2) : material 

3) : silicon carbide 

4) : silicon nitride 

5) : Syaron [phonetic transliteration] 

6) : comparative example 

7) : graphite 

8) : alumina 

9) : no change after more than twenty times 

10) : crack generates the first time 

11) : crack generates the fifteenth time 

12) : crack generates the eighth time 

13) : crack generates the third time 

14) : crack generates the first time 
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As shown in Table 1, if the thickness is less than 

30mm, there is no crack generation. Thus, based on this result, 
when the total thickness of the rotating blade (1) is set at a 
conventional thickness, more than 50mm and the lightened section 
(la) is provided so there is a maximum thickness (M) of less than 
30mm, there is absolutely no crack generation. In addition, it 
demonstrates sufficient performance as a rotating blade. 
Moreover, long durability for use over a one month period can be 
achieved. 

As also shown in (b) of Figure 2, when the length of the 
thickness (R) of the rotation pump (3) is set to a conventional 
thickness, the lightened section (3b) is formed so as to reach a 
maximum thickness (S) or <S') as less than 30mm. Simultaneously, 
the direction of thickness (P) of the rotation pump (3) is set as 
to a conventional thickness and the lightened section (3b) is 
formed so as to reach a maximum thickness (Q) of less than 30mm, 
there are no cracks, etc. It also can be used for about 8 months. 

The shape of the rotating blade (1) and the rotation pump (3) 
is not restricted only to this example and may be optionally 
changed. 

[Effect of Invention] 

As explained above, this invention offers an excellent 
rotator with long durability for molten metal by forming the 
rotator with a non-oxide ceramic, (e.g., silicon carbide, silicon 
nitride, syaron [phonetic transliteration], etc.). Simultaneously, 
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a lightening process is conducted so to permit a maximum thickness 
of less than 30mm. As a result, rotator wear is reduced during 
soaking in molten products and no cracks are generated by heat 
shock. 

4. Simple Explanation of Figures: 

Item (a) in Figure 1 is a perspective view showing the 
rotating blade of an example of this invention's rotator for 
molten metal. Item (b) in Figure 1 is an A - A line cross- 
sectional view of (a) . Item (a) in Figure 2 is a perspective view 
showing the rotation pump of another example of this invention. 
Item (b) in Figure 2 is a B - B line cross-sectional view of (a) . 

Figure 3 is a perspective view showing a test piece used for 
an experiment to examine maximum thickness. 

Item (a) in Figure 4 is a perspective view showing a prior 
art rotating blade. Item (b) in Figure 4 is a C - C line cross- 
sectional view in (a) . Item (a) in Figure 5 is a perspective view 
showing a prior art rotation pump. Item (b) in Figure 5 is a D - 
D line cross-sectional view of (a) . 
1 . . . rotating blade 
2 . . . gas supply pipe 

3 rotation pump 

4... shaft 
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Patent Applicant: Kyosera KK 
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